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Sequences for ligand-responsive and control miRNAs. Figure S1 Plasmid map of pcDNA3.1(+) expressing DsRed-Express and sequence of the miRNA insertion site. The gene encoding DsRed-Express was cloned into NheI/XhoI with a Kozak consensus sequence (CGCCACC) immediately upstream of the start codon. DsRedExpress is expressed from the constitutive and strong CMV IE promoter. MiRNAs were cloned into XbaI/ApaI located in the DsRed-Express 3' untranslated region, were the resulting miRNA sequences are listed in Supplementary Table 1. Multiple copies of miRNAs were sequentially inserted by amplifying the miRNA with the PCR primers listed in Experimental Procedures and cloned into XhoI/XbaI. Sp1, Sp2, and Sp3 mark the 3' end of miRNAs with an intervening sequence of 20, 64, and 112 nt, respectively. The 3' end of the DsRed-Express coding region is designated in red. Numbering corresponds to the original pcDNA3.1(+) vector. Figure 1E , (B) Figure 2E , (C) Figure 2F , (D) Figure 2G , (E) Figure 3B , (F) Figure 3C , and (G) Figure 6B are shown. Error bars are described in each figure.
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Figure S5
Sequence and secondary structure of miRNAs targeting GFP. Basal segments contain sequences that are similar to miR-30a (wt) or the theophylline aptamer (th1). The aptamer insertion site is indicated by the yellow box according to Figure 3A and the mature miRNA sequence complementary to the GFP transcript is indicated in green text. The mature miRNA sequence contained within the upper stem of th1 was modified to target a different sequence within the GFP mRNA (th2) or abolish targeting (th1'). All miRNAs contain the theophylline aptamer in the basal segments. The aptamer insertion site is indicated by the yellow box according to Figure  3A , and mature miRNA sequences are indicated in green text. The GFP-targeting miRNAs were cloned into the plasmid constructs and characterized through the cell-culture assay described in Figure 1D ,E. (B) GFP silencing results for theophylline-responsive miRNA constructs (th1, th2, or th1') transiently transfected in the absence (white) or presence of either 5 mM theophylline (gray) or 1 mM caffeine (black). See Materials and Methods for a description of data normalization. Error bars reflect the range of values from two independent transfections conducted in the same cell-culture plate. Figure 1B , except that the mature miRNA sequence complementary to the La transcript is indicated in red. Sequences similar to miR-30a (La1) or the theophylline aptamer (La2) were inserted into the miRNA basal segments. miRNAs were cloned into the plasmid constructs described in Figure 1D at the indicated copy numbers using the largest spacer length tested (112 nt (th1) were cloned into the plasmid constructs described in Figure 1D using the largest spacer length tested (112 nt). wt was used as a negative control to allow direct comparison to Figure 4B . 293 cells stably expressing GFP were transiently transfected with the resulting constructs in the presence (gray) or absence (white) of 5 mM theophylline. DsRed transcript levels were measured through qRT-PCR and normalized to transcript levels of the Neomycin resistance gene expressed from the same transfected plasmid. Relative levels were normalized to that of cells transfected with the construct lacking a miRNA (No miRNA) grown under the same conditions. Error bars represent the calculated error of quadruplicate qRT-PCR wells for each sample. Flow cytometry histograms for 293-Flp-In cells stably expressing the self-targeting miRNA constructs. miRNAs were located in the 3' UTR of the trans-targeted transcript encoding GFP. Constructs lacking any miRNAs (No miRNA), one copy of a self-targeting miRNA with basal segments containing sequences similar to miR-30a (wt), one (1X) or four (4X) copies of a theophylline-responsive self-targeting miRNA (th1), and one or four copies of a theophyllineresponsive non-targeting miRNA (th1') were characterized, where multiple copies were separated by the largest spacer length tested (112 nt). Stable cell lines were grown for over one week in the presence (red) or absence (black) of 1.5 mM theophylline prior to flow cytometry analysis. Data are shown for cells expressing the miRNA constructs containing four copies of th1' (red), one copy of th1 (blue), or four copies of th1 (black). Cells were grown in the presence of 1.5 mM theophylline for six days then transferred to media without theophylline for six days. Time course data were rescaled to fall between zero when theophylline was added at the beginning of the time course and one when theophylline was removed in the middle of the time course to compare the dynamics of the approach to steady-state between ligand-responsive miRNAs acting through different regulatory mechanisms. Error bars reflect the range of values from cells grown in two separate wells in the same cell-culture plate. 
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